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Introduction: The composition of olivine is a val-
uable mineralogical parameter for constraining a plan-
et’s petrologic evolution. However, spectral signatures
measured in remote visible-near infrared (VNIR, ~0.5
to ~2.6 um) data make derivation of the composition
of olivine on the Moon and other bodies difficult, since
electronic transitions of Fe*"in olivine’s crystal struc-
ture produce three overlapping spectral bands near 1
pum, which also coincide with a ~1 pm absorption band
in pyroxene [1,2]. Global compositional analyses of
the lunar surface from orbit have thus yielded only
qualitative estimates of olivine composition [e.g., 3].

Meanwhile, the adjacent 4-8 pm wavelength region
of the infrared, where photons transition from being
dominantly body-scattered to surface-scattered [4]
remains generally unexplored. Detectors that measure
spectra in this “cross-over” region are becoming avail-
able, making 4-8 um spectral measurements potential-
ly attractive for lunar remote sensing. We are investi-
gating the spectral properties of several minerals in
this region with laboratory data. Initial results indicate
that olivine exhibits discrete absorption bands that
clearly track the fractional abundance of Fe-Mg substi-
tution (forsterite content) in olivine.

Methods: We use synthetic olivine samples de-
scribed by [5] to assess the 4-8 um spectral character
of olivine. The 14 samples range in composition from
Fo, to Fojgpand have grain sizes of <45 um. A subset
of these samples has been used [2] to establish the de-
finitive VNIR absorption properties of olivine. We
compiled data from the RELAB database measured
using a biconical off-axis FT-IR [6]. We focus on two
previously observed absorption bands at ~5.6 and ~6.0
pm in olivine proposed to arise from overtones of
strong molecular vibrations at longer wavelengths [7].
We assess how their positions, shapes, and intensities
vary as a function of forsterite content.

Preliminary Results: We find that the centers of
both the ~5.6 and ~6.0 um absorptions shift systemati-
cally by about 0.1 um from Fo, to Foyq, increasing
approximately linearly toward longer wavelengths
with decreasing forsterite number (Fig. 1). We also
note weaker absorptions at ~5.0, ~5.2, and ~5.4 pum
that exhibit a similar shift to longer wavelengths with
decreasing forsterite number. With decreasing forster-
ite number, all of these absorptions exhibit decreasing
spectral contrast, and the spectra overall exhibit de-

creasing reflectance. The absorptions in the “cross-
over” region generally exhibit lower spectral contrast
than the absorptions in the VNIR.

Implications and Ongoing Work: The presence
of discrete spectral absorption bands whose position
and shape are associated with olivine composition
makes the “cross-over” region of the infrared highly
attractive for future remote investigations of lunar sur-
face composition. Our ongoing work includes examin-
ing spectral characteristics of synthetic pyroxene and

particulate mixtures of natural pyroxene and olivine.
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Figure 1. Reflectance spectra of synthetic olivine de-

scribed by [5] measured in the 4-8 um region. Dashed

vertical lines highlight dependence of band center of

major absorptions on Fo#, indicated by color.
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